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(54) DEVICE FOR SUPPORTING ACTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a device for 
supporting action which bears the whole load on a human 
body by the human body and the device for supporting action 
at an approximately predetermined ratio and also reduces the 
load on the human body and further enables the natural 
action of the human body. 

SOLUTION: A moment generator 20 is arranged on a belt 10 
and moment generators 40a, 40b are arranged at the sides of 
the respective laps. The moment generators 20, 40b are 
connected with a beam 30a and fitted to the femur with belts 
80, 90. The belts 80, 90 and the moment generator 40b are 
connected with the beam 30b, and moment generators 60a T 
60b and the moment generators 40a, 40b are connected with 
beams 50a, 50b, respectively. The beams 50a, 50b are fitted 
to the shanks with belts 100, 1 10, and foot supporting parts 
70 and the moment generators 60a, 60b are connected with 
each other, and the foot supporting parts 70 and the tip of 
the feet are connected with belts 1 20. The generated 
moment, acceleration, rotational angle of each moment 

generator and the load of the foot supporting parts 70 are detected, and the control unit 3 which 
also acts as an energy source calculates the generating force of the human body when the 
supporting force of the moment generators is 0, and lets the moment generators generate a 
supporting force multiplied by a predetermined reduction ratio f. 
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[0 06 8] 10 ftATSt&jS (2 3) ©<fc5(C&S. 

R! = -(m 3 /U)+CV2)G,cos0 4 — (22) ★ [0 06 9 ] 

Rj = r 3 cos0 4 -f 3 sin0 4 +(m 3 /L,)+Cl/2)G 4 cos0 4 — (2 3) 
[2] &mUJit)G l . F, . m, Zimttm 3$ (9) ^f)m s **Jf)5M(2 5)4S5. 

*-f. ±K5$ ( 1 1 ) <£«3 f a [0 072] 

[0 07 0] -eOT. JJBS5 (1 0) &*) r 3 in, = -^U+O/Z^QUcosG, — (25) 

(2 4 ) £f# S„ S; ( 8 ) K5$ ( 1 1 ) S^ATtS £#5$ ( 2 6 ) ©<fc 5 

[0 07 1 ] tcftS. 
•" 3 = (Ri + Rj)cos0 4 + F 2 sin0 4 -G4 — (24) [0073] 

f 2 = -(Ri + Rj)sin0 4 + F 2 cos<9 4 +(E 3 - EOcosfl, (2 6) 

*fc» « (7) CC35 (1 0) %RA-TSi^ (2 7) 20+ [0 07 4] 

♦ 

r 2 = (Rx + R,)cos0 4 + F 2 sin0 4 -G 3 -(E 3 - E^sine.-G, — (2 7) 
-hiflsS ( 5 ) KSC ( 9 ) , (2 6). (2 7) %RA? * [0 07 5] 
St^S (2 8) ©^fCSeS, * 

m 2 = -RxL, +(1/2)0, L, cos 0 4 +(R, + R, ) U sin(0 4 +0 3 )-F 2 U cos(0 ,+0 3 )+ 

E, L 3 -(1/2)0, L 3 si n0 3 - G 4 L 3 sin0 3 (2 8) 

JJBA ( 4 ) iC5£ ( 2 6 ) SrftAl-T^ (2 * [ 0 0 7 6 ] 

9 ) 

Fi = -(Ra + Rj)sin0 4 + F 2 cos0 4 +(E 3 - E,)cos0 3 +(E 2 - E 2 )cos6 2 - H, sin 
0, (29) 

-e-LT. 5£ (3) OC^ (27) *RAL~C,K& (30) ★ [0 07 7] 

r 2 = (R, + R 2 )cos0 4 + F 2 sin0 4 -C 3 -(E 3 - E 4 )sin0 3 -C 4 (30) 

ifc.S(l) i»)3;S(3 1) ik tV C 0 0 7 8 ] 

ith = -Ok +Q L 2 sin0 2 +Ft L 2 cosd 2 +(1/2)Q U Sin0 2 -E 2 L 2 (31) 

iHWStlfcR, . R 2 . F 2 K*f1-5±¥t*>e.Tte(C ♦-^>hm* 2 . JS1t©^-^>hm3 ***VPft»rje 
**4*F, . G, tt-^>Fm, WLhlBSt (2 8) ©film* , , m* , KtS^i£^|, 0 

~ (3 1 ) icjzmn-cisz. [0080] mts&ott&ma? sta* e 2 £e 4 £ 

[0079] [ 3 ] i&sttttrtoim i*i»**ttif»<o"c«j»-r^*a*ttE . t e 3 ©#<t a' 

^JC*8SPr*5©»^i|igCDB5g|5iaii1£J£itg|JKgp 40 So 

©■*-y> h©^-C*S©rSlJfflI©Sia«2r&So [0 08 1 ] ±125$ (1) J:0^5S; (3 2) £f#5 0 

SOSKcSftflfrjfc -5 r t ^B$CCfltfi^*iS© feAi* [0 08 2] 

E*i= (CiUsinej+FiUcosej+a^CiUsinej-nk+m",)^ — (3 2) 
*/c, ±IB^ (3 ) i (4 ) ££±IE5£ ( 5 ) iCRA? * [0 08 3] 
Zb'Xg. (3 3) ©i^iCfoCSo * 

E* 5 =_{(}, +G, +(1/2)0 sine 3 -(E a - E 2 )cos(0 2 +9 3 )+H 1 sin(0 2 +6 3 )+F, ccs 
B 3 + {(iti- 2 -m* 3 )A 3 } — (3 3) 



C8) 

13 

[0084] C©*»£\ Gi fc J;0*m , «±*#©i£i*F 

[0 08 5] [4] 3gifW»$ WtHfiW. 
fcD©t§£) 

f 3 , r , , m 3 *. ^-ft-en. jjbsc d n , (2 

4) , (2 5) KJ:«3 5}<is{>£ 0 10 
[0 08 6 ] f 2 , r z . m 2 *. -£ft^fti:l3* 

E", =-{Cm , 3-fli* J )/L 3 }-(R 1 +R J )sin(0 3 +eo+F l cosC03+e,)+{G l +Cl/2)G3} s 
-j n 0 3 — (35) 
*fc. ±BSt(7) . (8) {C±i25£ (1 1 ) , (2 38 [0 09 1 ] 
4 ) 5ftAT§ t&A (3 6), (3 7) £f#& 0 * 

fj =-(Ri +Rj )sin0 , +F 2 cose « +(E 3 -E, ) sin0 3 —(3 6) 
r 2 =(R» +Ri )cos0 , +F, sin9 , -C-G, -(E 3 -E,) sin0 , — (37) 
_fcJE5£ (2) CC±iB5£ (3 6) . (3 7) ^RA ★[0 09 2] 
(3 8) ©J:9tefc«. ★ 

E% =(Ri4fi i Ds1n(0 l -e 4 ) +F 2 cos(0 2 -0,)+(E 3 - E 4 )cosCe J +0 3 )-{Cm*i+m* 



#53200 3-220 1 02 
14 

*5£(2 6). (2 7). (2 8) &CJ:9#af>-5. 

[0 08 7 ] F, , G, . m, *. ^*i^*x±i3 

5$ (2 9), (3 0), (3 1 ) IC J: 
[0 08 8] [ 5 ] rfWft^A«4«>«#tt 
±3BS (9 ) J:*J«SC (3 4) £f#S. 
[0089] 

It, =(1/2)0, cos 0, -<m' ,/U) — (34) 

±E* ( 6 ) (CiJBS (11) i(Z4) 
AT Si as* (3 5) ©J^KttS. 
[0 09 0] 



2 )/U }-{G, 4<i +<V2)Q } sine , 

4. i^M* 

±ES ( 1 ) - (3 8) *ffi^TK»*ff(.». * 

*«2{Ci^f . 
[0 09 3] 
[*2] 



(3 8) 



LI (cm) 


90 


L2(cm) 


50 


L3 (cm) 


60 


L4 (cm) 


30 


G2 (ktf> 


5.0 


G3 (kef) 


5.0 


G4(kef) 


1.0 



30 



H(gt©±4M§-©S;* 



[0094] ±IKg2©}fc» L, 

i *ti u ac-r-5fc*«w©sr* «) , 
[0095] «T©«r»SflER««c J:orA##te«> 
j&S&ffi© 1 0#© 1 (cT£*§^-e&. 8 0%tc 
1/ $ AT ft «, ttm CC <fc ») iUtttC^J* & **ir 

[0096] ( i ) fttiwrmm-gi 

±m»<DMM. (G, ) #5 0 k g-?*©SS#ttf£{C#> 





HPS 


on 




mm 


El (kef) 




0.0 




1.2 


E2(kgf) 




0.0 




0.0 


E3 (kgf) 




0.0 




-10.7 


E4(kgf> 




0.0 




0.0 


HMkgf) • 




0.0 




0.0 


RI (kgf? 


36.0 


36.0 


36.0 




R2 (kgf) 


25.0 


25.0 


25.0 




F2 (kgf) 


0.0 


0.0 






F1 (kgf) 


0.0 


0.0 


0.0 


0.0 


G1 (kgf) 


50.0 


5O.0 


50.0 


50.0 


01 (SEJ 


10.0 








02 Cg) 


20.0 


20.0 


20.0 


20.0 


93 Cg) 


20.0 


20.0 


20.0 


20.0 


04(g) 


0,0 


0.0 


0.0 


0.0 


f2(kgf) 


0.0 


0.0 


0.0 




r2 (kgf) 


55.0 


55.0 


55.0 




f3(kgf) 


0.0 


0.0 


O.oi 




r3 (kgf) 


60.0 


60.0 


60.0 




ml (kgfcm) 


781.4 


781.4 


781.4 


781.4 


m2 (kgfcm) 


116.4 


116.4 


116.4 


S8.2 


m3 (kgfcm) 


-1063.6 


-1063.6 


-1063.6 


-53! .8 



40 



[0 09 7] 
[«3] 



1 4 <,c^<Dn<D&w±&<Dmm*nmvm 



50 



[0 0 9 8 ] 04tC^TJ:5K. mt. •efigfttfo't 

[0 09 9] arte. 313© rn^j ©ffltai, i&Lfc 

[0100] @©K©iiMU (R i ) iCW3 6kg. ftffi 
(R 2 ) iC«2 5 k g©#3&5#>#>-?-C C©^©S 

■f'ihmi , m 2 . m 3 ©MtCTnT. 
[0101] -vfif. «3*© rffiHJ ©flKfctttftjffE 
, ~F 2 3&>6±iB (A) © [2] ©:fr£T*a6/cF, . 



(9) 

IS 

G, % m, ftvkbX&Z. SSSTfcft^ Cft6©«t 

[ o 1 o 2 ] *fc. mtstth j ©Wc« rsifijj -cff 

*E>ft/cF, . Gi . m, ^-Cfot). MofrE, 

[ o l o 3 ] *t/c. rwtpj ©«a«:«jj££j£ir©*- 
p< > h % r ^ ft c, j ©B#©^{cT & tctbtc&WKW- 

£o 10 

[0104] 4>-fe5^jatC^{C^j*s*>*»ori>5i 

£.D£C£&Cft.*>. 
[0105] ( 2 ) ^*DDA5fc«^ 

— ' [0106] 
[#4] 





mm 


mm 




mm 


E1 (kgf) 


1.2 


1.2 




1.2 


E2(kgf> 


0.0 


0.0 




0.0 


E3(kgf) 


-10.7 


-10.7 




-10.7 


E4<kgf) 


0.0 


0.0 




0.0 


H1 (kgf) 


0.0 


0.0 




0.0 


Rt {kgf) 


ia.2 


18.2 


36.0 




R2(kgf) 


38.7 


38.7 


25.0 




F2(kgf) 


9.0 


9.0 






F.1 (kgf) 


0.0 


0.0 


0.0 


0.0 


Gf(kgf) 


50.0 


50.0 


50.0 


50.0 


01 OS) 


10.0 








02 (Jg) 


20.0 


20.0 


20.0 


20.0 


03 (£) 


20.0 


20.0 


20.0 


20.0 


04(£) 


0.0 


O.0 


0.0 


0.0 


f2(kgf) 


-1.1 


-1.1 


0.0 




r2(kgf) - 


54.6 


54.6 


55.0 




f3<kgf) 


9.0 


9.0 


0.0 




r3(kgf) 


55.9 


55.9 


60;o 




ml (kgfcm) 


781.4 


791.4 


781.4 


781.4 


m2 (kgfcm) 


58.2 


58.2 


116.4 


58.2 


m3 (kgfcm) 


-531.8 


-531.8 


-1063.6 


-6318 



CO 10 7] «4tcsvrj:5K:. mt£.W<D*:~-s> h 
m 2 . m 3 «5i*{C7c(D^^{Cftori^. £/c. £© 
RiCrfP^&^R, . R 2 . F 2 imtKDfm^itbX 

[0 10 8]«KC, R, &-m>V. R 2 #A#<ifAL 40 

fc±CcJ#f;±lf&;JjE, ttIE©<ii. HE*»«>TR:««-r* 

e 3 «v^^xifto-cfco. BSi«*-?-n^n^± 
tcjf tj-htf <fc 5 i-r s;w»i>r<,»s 0 

[0109] C©SHI. mtgMtefrfrZ*:-* > h?&3 
$Hfc&©-C&£. 

[0 110] LfrU ^ft6©ttMiI#>'E>th#ft0fc rig 
«'JJ #B©F, , G, . m, ©iB«7C©Si©iEl/^fii{c 

®ij ©ff#<lfc^->-tnft<,> 0 so 



ftfflZ 0 0 3-2 2 0 1 0 2 
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[oiin cfticj:^ ^^jtoboT^atftSr 

^Srsfg-es 
[0112] c 3 > mmom 

I4riiE 2 . E* . H, tt*Biftr>tl>5#. HBSS 
fcttJIvfrE, . E 3 *«^-r*BR, E 2 . E« . H, fc 

[0 113] ?Ct, *ti6**ltLfc»^©W*«5 

[0114] 
[*5] 









t 


mm 


El (kgf) 


1.2 


1.2 




1.2 


E2 (kef) 


1.0 


1.0 




1.0 


E3(kgf) 


-8.9 


-8.9 




-8.9 


E4(kgf) 


2.0 


2.0 




2.0 


HI (kgf) 


1.0 


1.0 




1.0 


R1 (kgf) 


19.3 


17.4 


34.0 




(kgf). 


36.9 


33.2 


21.4 




F2(kgf) 


10.4 


9.3 






Ft (kgf) 


0.0 


-1.0 


-1.0 


-1.0 


G1 (kgf) 


50.0 


42.9 


42.9 


42.9 


01 CfiE) 


10.0 








02 (fit) 


20,0 


20.0 


20.0 


20.0 


0 3 Cat) 


20.0 


20.0 


20.0 


20.0 


04 (£) 


0.0 


0.0 


0.0 


CO 


G2Ckgf> 


5.0 


7.0 


7.0 


7.0 


03 (kgf) 


5.0 


4.0 


4.0 


4.0 


G4(kgf) 


1.0 


1.5 


1.5 


1.5 


f2(kgf) 


0.1 


-0.9 


-1.0 




r2(kgf) 


54.0 


48.9 


49.9 




f3 (kgf) 


10.4 


9.3 


-1.0 




r3(kgf) 


55.2 


49;1 


53.9 




ml (kgfcm) 


781.4 


619.6 


619.6 


619.6 


m2 (kgfcm) 


54.0 


624 


124.9 


62.4 


m3 (kgfcm) 


-564.5 


-499.1 


-998J 


-499.1 



[0115] «5«:*J^-C«, E 2 . E 4 , Hi (D^rtl 

?tnci kg tm^LtctrnmLx^z. g 2 . g 3 , 

f. 5 kgf. 1 kg f-C$>Z><DlC%tumMm*7 k g 
f. 4kgf\ 1. 5kgf£U R, . R 2 . F 2 « 

[0116] C©MHI. i3K*LfcH©&^)8^{C 
tb^r. m 2 , m 3 ©*SMffl(*€-ia-en-7%, 6. 1 

j^seori^w^ftu^^fcit^rtt^i bxm 
^<ccft^r*iO. Hffl±ML^ft^. 

[0117] (4) fflffltcmmi$>zm& 

(3) K^L.fcmgKjnit'r, rpjiauj -c*af)p>nfc^ 

*E, . E 3 4^-rSl^©tH'J»C^^$>!3S||^(c 

^ufc^^gftfjij;53 1 o ^ r> tern-sow* 

[0118] 
[«6] 



(10) 



17 



E1 (kgf) 


0 






■E 


ES (kgf) 


1.0 


4 ft 

1.0 




1.0 


E3 (kgf) 


-84 


— U.Z 




-9.3 


E4 (k«f) 


2.0 


2.0 




2.0 


H1 (kef) 


1.0 


1.0 




1.0 






18.1 


35.2 




R2 (kgf) 


38.3 


32.7 


20.4 


— 


CO fLart 
r* \KgJj 




8.9 






M \ Kgt) 




—1.7 


-1.7 


-1.7 


Q1 (kef) 


so.o 


43.2 


43.2 


43.2 


01 C«) 


10.0 








02 (g) 


20.0 


20.0 


20.0 


20.0 


03 (K) 


20.0 


20.0 


20.0 


20.0 


04 m 


0.0 


0.0 


0.0 


0.0 


f2<kgf) 


0.2 


-1.6 


-1.7 




r2 (kgf) 


54.0 


49.1 


50.2 




f3(kgf) 


9.9 


8.9 


-1.7 




r3(kgf) 


55.5 


49.3 


54.2 




ml (kgfcm) 


781.4 


589.6 


589.6 


589.6 


m2 (kgfcm) 


57.8 


65.8 


130.3 


65.1 


m3 (kgfcm) 


-589.6 


-5216 


-1034.6 


-517.3 



10 



[0 119] *6«t^l/fcW©i§#. mAiCmhtc<Dm 
-0. 7%, 10. 8%A£< ft-sT^S. 

[0120] LfrL, -$Mgmt Lxffim<Dm>£.-?zti 
[0121] c 5 ) mm&m.-?tcm& 

[0122] 
CSI7] 



20 



El (kgf) 


14.3 


15.7 




■DZ3 


£2 (kgf) 


2.0 


2.0 




2.0 


E3<kgf) 


-13.9 


-15-3 




-15.5 


E4 (kgf) 


2,0 


2.0 




2.0 


H1 (kgf) 


, 1.0 


1.0 




1.0 


R1 (kgf) 


23.4 


21.0 


40.9 




R2(kgf) 


13.0 


11.7 


18.8 




F2 (kgf) 


4.9 


4.4 






FKkgf) 


0.0 


-0.7 


-0.7 


-0.7 


Q1 (M) 


50.0 


47.3 


47.3 


47.3 


ei (S) 


10.0 








02 <&) 


l_ 65.0 


65.0 


65.0 


65.0 


03 (SL) 


55.0 


55.0 


55.0 


55.0 


04<SE) 


0.0 


0.0 


0.0 


0.0 


f2(kgf) 


-4.3 


-5.6 


-0.7 




r2(kgf) 


43.5 


41.5 


54.3 




f3(kgf) 


4.9 


4.4 


-0.7 




r3(kgf) 


35.4 


31.3 


58.3 




ml (kgf cm) 


781.4 


702.9 


702.9 


702.9 


m2 (kgf cm) 


884.7 


800.1 


1 584.3 


792.1 


m3 (kgfcm) 


-686.6 


-609.0 


-1205.8 


-602.9 



30 



12 003-220102 
18 

[0125] ^mmmfrzwicMitz^itijomxmi) 

[0 126] (6) JE£±tffc«£- 

[0127] 
CfK8] 







tftiftl 




mm 


El (kgf) 


0.0 


0.0 




0.0 


E2(kgf) 


-3.8 


-3.8 




-3.8 


E3(kgf) 


0.0 


0.0 




0.0 


E4(kgf) 


0.6 


0.6 




0.6 


H1 (kgf) 


0.0 


0.0 




0.0 


R1 (kgf) 


0.2 


0.2 




0.2 


R2(kgf) 


0.0 


0.0 




0.0 


F2(k*f) 


0.0 


0.0 




0.0 


F1 (kgf) 


0.4 


0.4 


0.0 




G1 (kgf) 


i -6.9 


-6.9 


-11.0 




02 <£> 


75.0 


75.0 


75.0 


75.0 


0 3 <£) 


25.0 


25.0 


25.0 


25.0 


04 Ut) 


5.0 


5.0 


5.0 


5.0 


f2 (kgf) 


-0.6 


-0.6 


00 




r2(kgf) 


-5.5 


-5.5 


-6.0 




f3(kgf) 


0,0 


0.0 


0.0 




r3(kgf) 


-0.8 


l_ -0.8 


-1.0 




ml (kgf cm) 


-168.4 


-168.4i 


-335.7 


-168.4 


m2 (kgfcm) 


-36.9 


-36.9 


-73.8 


-36.9 


m3 (kgfenri) 


7.5 


7.5 


14.9 


7.5 



40 



[0128] *8«c4aur. n. m, &iT<D*-^> h 
m, . m 2 . m 3 Z&Wit&ltlto^irt^tlftjjEz , E 

[0129] E 2 im*Ttf2>J3fa&iEX$>2>J)K CC 
[0130] A«*»tltl,>4t-y > hm, . 

m 2 . m 3 \x%tmmji*h<Dt}i)m^m&<<cft^x¥ft 
s. 

[0131] (7) gftLX^Zm^ 
Aftmfil # «c MAsXi, > t (,=. ^ mfa * (cflnjSK 

[0132] 
[*9] 



[0123] msicin-rmmit. ma. »«*-h*«* 

[0124] «7{C^0fc*§&€>$|« s a5©«^{Ctb 



(11) 



19 



2003-220102 
20 







E1 <kgf) 


7.2 


7.9 





8.0 


E2<kgf) 


2.0 


2.0 




2.0 


E3(kgf) 


-10.2 


-11.2 




-11.3 


E4(k«f) 


1 2.0 


2.0 





2.0 


HI (ksf) 


1.0 


1.0 




1.0 


Ri(kgf) 


2.3 


2.1 


3.5 




H2 <kzf) 


51.8 


46.6 


52.7 




F2(kgf) 


1 t.O 


10.7 






PI (kgf) 


5.0 


3.5 


3.5 


3.5 


Q1 Ckgf) 


50.0 


43.7 


43 J 


43.7 


01 CJD 


10.0 








02 (£> 


20.0 


20.0 


20.0 


20.0 


03 (j£> 


20.0 


20.0 


20.0 


20.0 


04 (St) 


0.0 


0.0 


0.0 


00 


G2(ks0 


5.0 


7.0 


7.0 


7.0 


G3(kgf) 


5.0 


4.0 


4.0 


4.0 


G4(kgf> 


1.0 


1.5 


1.5 


1.5 


f2(kgf) 


0.4 


-1.7 


3.5 




r2Ckgf) 


52.3 


47.7 


507 




f3(kgf) 


11.9 


10.7 


3.5 




r3(kgfl 


53.1 


47.2 


54.7 




ml (kgfcm) 


338.3 


171.9 


171.9 


171.9 


m2 (kgfcrrO 


434.0 


404.5 


800.9 


400.5 


m3 (kgf em) 


-54.0 


-39.6 


-81.1 


-40.5 



[0133] at9lC?nbft:ffi», mmmAiCfnVtcm 
<Dl 0%<DMm& (0. 1G)***?). F,{C5kg 

f ®f>&£. or t> s i or tm ofcPdr * s . ft^Sij 
mourn. Tm&$n<Dmm.mMm<Dmmxm6 tmmt 

coi34] 3tasia^e.)gic^^^*jffi(ca3^Ts* 

E i *6©1. 2kgftCtb^ $ljfflljg^filr8 k 

g f . mm*^mcmmmvi . 2 k g f & a* < 

rt^S. H4©jfi»36»6»**t*j») v E, ©— SGWft 

£3t&oro£. 

[0135]— Kcc*>3&»s^;E, tt**osefor>r 
-h¥#©SS* Wr t >£I?K:38g^g*> 6 ffigtt 

ft£ ©Jjaa©/ci?>©;fr#s#>#>or ossr $> 3. 
[0136] #K«3isis©;&#a»a»^fctt*i or, 

/t«£Kit~tA£ < if*.. —IS, SiMi©^«%^ 
[0137] ±»£H&©ffi|*JfcH< /cfe©*-y > h 

m, &«3ft£©#©s^r¥#OTfci&i>ort,>s 0 
ft 9 r m , (omzom.*. k> mmm^*)* o«©{i#*> 

®> IS5ES^©fc&r&£,, 

[ 0 1 3 8 ] m. 1 0 &c-etiP>-r-<r©iaM£fcs< vtcm 

[0139] 
[«10] 



10 







El (kgf) 


7.9 


7.9 






£2 (k«f) 


2,0 


2.0 






E3 (kgf) 


-11.4 


—11.4 






E4 (kef) 


2.0 


2.0 






HI (kgf) 


1.0 


1 ft 

t .V 




1.0 


R1 (kgf) 


2.2 


£.2 


A ft 




R2 (kgf) 


51,2 


51.2 


57.0 




F2 (kgf) 




12,3 






F1 fkfff> 


5.0 


5.0 


5.0 


5.0 


VI 1 VKET/ 


50.0 


50.0 


50.0 


50.0 


» 1 U5./ 


10.0 






~— * 


0 c. \BL) 


20.0 


20.0 


20.0 


20.0 




20.0 


20.0 


20.0 


20.0 


04 (50 


0.0 


0.0 


0.0 


0.0 


G2(kgf) 


5.0 


5.0 


5.0 


5.0 


G3 (kgf) 


5.0 


5.0 


5.0 


5.0 


G4(kgf> 


1.0 


1.0 


1.0 


1.0 


f2<kgf) 


-0.2 


-0.2 


5.0 




r2<kgf) 


52.0 


52.0 


55.0 




f3(kgf) 


12.3 


12.3 


5.0 




r3 (kef) 


52.4 


52.4 


60.0 




ml (Kgf cm) 


338.3 


338.3 


338.3 


338.3 


m2 (kgf cm) 


397.2 


397.2 


794.5 


397.2 


m3 Ckgfcfn) 


-51.8 


-51.8 


-103.6 


-51.8 



[0140] fei±©«t^ic, A* s ^f ort^JS-arfc 
20 ±tB©^fe«:j:or^!&3^^a*6©**s;mr 

asojf&i&orus. 

[0141] «T, *«W©-*lW5flfC*SttfK» 

[ 0 1 4 2 ] m 1 (cfci^r. a* 1 Ksajstifcttf^t 
ts$ig2«. jgs^-^h 10. x.*)i>d?-m (Wo 

») *t*IJ® J.- „ f- 3. ±*££Jt*W*4, fcefct^f 

[ 0 1 4 3 ] ^Or s *ff3dWM»B. JfglJ^-y > h 
30 0 . AM3tSf-A 3 0 a££>*3 0 b , J^95 

■t-y > h^S154 0 aSM 0 b, M3£}#t*-A5 0 
aR[f5 0 b^fifilS,, 

[0144] Se-tc. *f¥3aM9B«ttv h 
^SP6 0 a-RCfB 0 b, jaa3#»7 0 . AJiLhSPSI* 
h 8 0 . AiiTS|3tl#-<;U V 9 0 . M±S^«^-iU 

noo. sir«#^;u M l o , J£5fe»*^;u h l 2 
[0145] *fr3aa8B»«:«A6*ifc»«iaa[J©5 

feewji^tt. &**ff*{c^it3nri>-si>©i-r 

40 

[0146]Sfc, aggp^e-y > hl^RS2 0 tt. Jg 
<* i i fe{CJS3&5ftfeiS(cot,^Tl^ i t «±^#©*S?r 
it)©^-^ > h £|££-rS. 

[0147] C©K3^f^^ h 1 0 iAIMft- 

-A3 0a, 3 0bi©SMSC^tt. JS-W&KK^ 
E3Ofc0^5*[6j(CttaS{Ctt?!)S€.fc©<t-r-5. 

[0148] KgB^-^> H%*gl54 0 a. 4 0 

50 bit «3mt:-A3 0a, 3 0 bil$J#t-A5 
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Oa. 5 0 b 6 ti>lcm*m-ftc*)m*Ltc 

[O 149] ttc. Rf»*-y>h»4aJeOa. 6 0 
bB. E^Jtt*-A50a, 5 0 b £JE3£f#gB7 0&S£ 

tfeffi{Co<,>T l> 2> t # KWJB?*Sf%±W *jK2j*3»i- 

[0 1 5 0 ] AM&e-AS 0 a. 3 0 b, M3:}$b' 
-A5 0a, 5 0b. JE3a$3H7 0B\ ^ft-?ftS#Zjn 10 

i^~^tj:^b^<D^(Dt^Am, -f&fofe. 02©6> 

[0151] JE33#g»7 OB, S*3?:^F-rS<t<b*>(Cj£ 

[0152] -r^cfc^. £3333157 OB. 03JC^T. 

»-ene.*tfiitK <£ o -c* afisriwj&r-s -fe 

20 

[0153] J&33SW7 05*. flffi<i£3£HfS|$7 

0 £©«©#&£>*-€■©*:-.*> h£*JST5-fe>lJ— fe 

[0 154] cnfcj:^. J&PJKBtCOOrDSfel") 

J: & ^ > h *iHW-r & C £ rti-cfc 
[0 1 5 5 ] gfc. jzELkflmm^* 180, AMTSB 

^♦^u h 9 o . mJM&h** noo, semh< 
^nio, &.%mm-^>i> h i 2 ob. -en^n. #t* 

H3(C^-r^H, . E, . E 2 . E 3 . E« (H, Btf 
"A£7kW(6j{c«ii<^. E, . E 2 . Es . E« Be 

So 

[0156] Amiajsi*^^ h 8 o «cei3ns*« 

W£J#*-hof * cite J: -5 •^©^©feifs y 

[0157] A#t*miK&ziffi$mmLii<&n<o 40 
^?b , * s ^ < /j> $ v > b 5 &A&<Dm mic-gim&fr& e> 

AffiS±S|5i£*^l< h 8 0 BAUSOiJfgtCtSS 

[0158] phuk. Amrmmm^M h 9 0 . e±gp 

St*"^ h 1 0 0B, (,>-rtt&&S^<©i{c&^&gK: 

^-cd&jtwsssbi*. £/c 1 1 0 

B. JE«(c^{ig{cJ§#-e&.5*#g*lA>. 
[0159] Jt+A^HWMIIWa- i-13 B. ^tf3£ 
M^«(Cj;5lt«"Jffl0 2 , 0 a , 61* . R. . R 2 . F 
..H,,E,,E,,E ! ,E, teJzVWtmmGi . 50 
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G, . G« *»&A^II.I*e«**©Kitl5*&;& 
Ei v E 2 , Ea , E« £it#*U 
§154 0 a, 4 0bfc<fcC>TSSg|5*-^>h2S£glS6 0a. 
8 0 b©*f»K»*tf 9. 

[0160] > h^£g|3©*£t©#|£07 tC^ 

•r„ com 7 t,cfn?mt, ua»^*n otcf^B^n 
fcjggp- : &-^>f«^g|52 ofcM-rs^or*^^. ffe 

M8£*4 0 a. 4 0 b&OTggp^-y 
>F2£feg|56 0 a. 6 0b-Cfc|U«©«@r*-^>h 

[0161] 07© (A) 9 fc. K3df^Uh 

1 OiCC&gSftfcWSW 1 lifil 3t?^3hfc^ 
mi 2©±CC#-T KV>y2 1. «|gW2 3. -H-2 4 

jWR«3*iti»s. cct. A^©)W^pg<tsi^ ; &aft 

CCg^e.ftSJ^C^ffil 2 Bill 3<D£t><0X'ftmZ 

[0162] AM3:f#t:*-A3 0 aCfc-jt > H8£gp 
2Oi*36«*»0-tt. 07 (B) (C^-TJ:5(C, iij F 
'<*;l'2 2i > #2 5i. /<-2 6 *VF 
A*;U2 2BR®KCC^2 7*WUr*J«3, C©^2 7 

[0163] Sfc, $42 5 B. ««W23K*PA3n. 

[0164] 07© (C) IcmwmZTFTX'ilC. M2 

ra«c«2o©--ca-2 835s*fla&?)ti. ^a-2 8©S 

[0 16 5] Slfc, cn6©^-2 4, 2 6 KB. fr< 
P-2 8(C#X£jir). *5t,iB**^^<aSS^S:M 

[0166] ^•©■^a-2 8(C^X*iSt9. 

ffe*©^a-2 8(c3£lf5*X^<Ci-C*-^> 

[0 1 6 7 ] 0 8 B. M^ti^t-jOhWTS 
fc2&©*l»3fi*e<C>— Wft^-TBir**. 08CCfel,vt\ 
■^P-2 8 ai^n-28 bB. HJlWl 3 lifihtf^ 
tm^l 3 Q^m^bXtam^X 3 4afcWl 34 b 

[0168] E^7M 131i lyttt, ^^X^>^3R^ 
X Jfe £-©«J£#X7K>«--v 3^1/? Eii^fLh tl 
£. »K. ^Sr«JBC-r€.*KJ:o-Cr^t-rS^XB 

[0169] tctcL, «{tKO*i©fItCj;o-C!a 

m&T&ztasb, mmm i 3 6 tc&->x#z.wk*tsm. 

[0170] ffUEM 1 3 4 a&f>* 134b ©ji*{CBm 
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tuuwfi 3 2 aso*i 3 2 b^gsn-rt^o t 

tc s n$)}fflW# I 3 2 &RV 1 3 2b£. ^P-2 8a 
Ri>*2 8 b£©RB(C«. tfX&lfmi 3 3 3 3 

b*«-34V6ti. j eti j eti<DHSt.mm 1 33a, 133b 

KttttttiHfll* 1 3 1 a REM 3 1 b#S:K3*ir<,> 
S. 

[0171] ^8&{f«# 1 3 1 a £ 1 3 2 b £«. HJiP 
ff^ 1 3 5 aT. Wtimm- 1 3 1 b £ 1 3 2 a KMfll 
«^13 5 br$IJiP3ftSk©£-rSo 

[0172] M«Pffi-* 135a fc#*HJ C Sf^W 10 
ShSi. *S6*(J®# 1 3 1 a & 1 3 2 b i>mc. «U 
— 2 8aa»6,«#x#t&tfft< ft 9. btctt 
itE#X#«*&3ftft< &So 

[0173] nittc. M0ft# 1 3 5 b tc «fc 0 . HMilM 
131bil32aK, cne.©#4HW5t#* 
i #fef&3ftS£. -ca-2 8 afc:i$ffi#Xj&ig&|&3ft, -< 
n-28 b -5. 

[0174] ttucioT, -^n-2 8 att*BEtC, *< 
o-28 btiASUECcftf). *-y>h3js^4tS. 

[0175] a©*-y > h tM3*fcl,>i*tt«ai 20 
(t^*3!«caSh«J:C». <3 . # 1 3 2 b . 131a 
*IB£U 13 2a. 1 3 1 b *BHi-r*WfflHB-**« 

[ 0 1 7 6 ] 09«. ^li5±gU«#^JU F 8 0©fSPg*f 
it©— ^J^r^-rilt?* S» C(D0 9 K^M±a5«ig^Jl' 
h 8 0©*iftW-C*S#. ffe©fi#"<JU h &IUtt©«}t 

[0 1 7 7 ] 09iC*}t,>T, ABI3affcf-A3 0 a, 3 
0 b«CttSft«fctHg8 3 a, 8 3 b. 8 3 c. 8 3d*s 
BC9tttf&ti. *®&^ttMKttfE-ti«ft'<* H 8 1 30 
a. 8 2 a. 8 1b. 8 2 b 6 *VtV.S. 

[0178]^rt-h81a£82a, <;H81bi8 
2b». -en^ti. SgJ6#*8 4(Cj;->-Cft$^:a^«C 

m>fcg§&tftt@;rrsc£#-r'£s. 

8 1 a £ 8 2 a . h 8 1 b £ 8 2 b ©ftffiiJfCCJ. A 

j^jcfto-coSo 

[0 17 9] 3R#&tt!3£8 3a. 83b. 83c. 83 
d«. Ut*tt&H9#©:ftII3d$tf-A3 0 a. 30b 40 
©KM©fi^:fr[*]K:¥fTft 35# £ KH|g|©iffi®{Ci££-r 

s#fa©§s;*j t *fem~r s «t 5 tc ft o -c c> s . 

[0180] AJBLh^fCfl^S;*; E , (03 KSt) 
tt. A1B^t*-A3 0 a. 3 0 b©$rH©©^:#lSjCC 
Wft^©MU3ISr*a6S*&5-c*S. A12 
3£J#fc*- A 3 0a. 30b ic^ff ft;JjH , «09 ©ifffiffi 

&ci:3c-r&#!Bj©;fr©if>gfn£ ut^^hs, 

[0181]® 1 0«AllKf*fcf--A3 0 a ©$}§©- 
-A3 0 a tmm<Dm&ttj;^-C(,>Z. 50 
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[0 182] 0 1 0 (Cfcl^T. Wffi3 l£rtfg3 2£ 
W. T*/3~£A&6(,>«vy*i^A^©fe£:JSf< ft 

[0 1 83 ] ftjgf3 2&, n«3 ltC»fiHfcLT?**J: 
^Kftotiif), 3 1 ©F*3 MtCttHK 3 4««3 
ft©3 2©F f 5«CWHM3 5 jW&K3htl»*. M 

m 4 team. ** h 3 9 #91 0 ttw-c* 0 . ^31 
©JWttfcfciwi.^? H3 9€r[o]-a-sj;^(cit)S$nr(,^ 

So 

[0184] 8Sf5^ ^3 9 8Ctt3a##3 3 <0-*jfi« 

icjf^sn/ciai;sp^-3 8*>*jf A3ft-ri>& 0 -eur, 

39**1 3 3 ©ffcfri&IMfaiX h 9 3 7 a Rtf 3 7 b 
A«3ntfe0, ^ h y-rf- 3 7a tM&3 5 £©p H 1 
CCCS«*a3 6 asWEBSnr^i. 
[0185] Jfc, X h A- 3 7 b £Ri® 3 5 <b©P^ 
«CWtffa3 6 brtSfBHSft-C^S. SiJf|43 3«HtkL 

— mmn l ft u «t ^ u r* s *>© <t-r s . 

[0186] C©J:^{CAai3?:^fc:'-A3 0 a*5|f^$ 

A 3 0 a ?:^#^S^. v h 3 9 ^@|-r*fc4; 

rAflM£fc*-A3 0 a<t>«3*BWB"i-**3W"e*S. 
[0187] *fc, tfia3 6 a £ 3 6 bli, aSR^iC 

So 

[0 18 8] Ctie>©«4a3 6 a£3 6b«Cj:«3A«:© 
to o fc £ it «C AJEi3:Jt fc' - A 3 0 a ©ST©# 

[0 189] SliL/<». ;fcD^iC<£9X h 9/^-3 7 
a£3 7 b£©rapg^^6tiSJ;^(C^-rn«. if 
Mf3 1 £F«ggf3 2 "rfttofeAM^t- 
A3 0 a©»iyf«*{CS*rSISffi[*aiLSC4 4t?* 

So 

[0190] ftfc, #S:J#t'-A©tfi(c{iiH'iij||^6© 
bot *>i*sr * sjfc|gfcJ#fc-&T * s *>© £ -r So 

[01911111 «S5:J#§|57 0©-Wc*}WS1#S 
ifUH-CabS. 01 HCtet^T. J£^-&Sgp»«J£tg 
i±«7 2£. ««g7 3£. t£i&M7 4 £©3Hfil^£ft 

•^tis!), ^•neti©F E g(c»f^-rs^fs-fe>tf--A^ 
gsnn^s. 

[0192] S/c. Mm 4KBJ&DHM0C8MJK7 l 

*s^or*so. cne.gii7itt. 

^*gP6 0a. 6 0b^l/t. M3t}f f-A5 0 a. 
5 0b(C^3tiO^. »M7 4©£5feK:j5l> 

tiMKttSiaapw h 1 2 o*5^$nt(^So 
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[0193] mm 4 tssmm**' n 2 0 t©&& 

«»c«. 0 9 {c^bfc^Jfii±g|J^#^;u h 8 0 tmm 

[0194] J£«Hf«7 2 i*^7 3 £©RSJ. mm 3 
«traM±fb^fg7 4 iOHtctt. ® 1 2 ICm? J: 5(C#M-tz 
>t-7 5a, 7 5b. 7 6a, 7 6 b^SgSftTt,* 
■5. Cft6©?irS-fe>-y-~7 5 a. 7 5 b, 7 6 a. 7 

6 b «. jbk*«7 2 i»ig7 3 <t©ra, mm 3 
voir ut>%wi*ztih<om\icw7tmmt)&im^ 

[0 19 5]£Sgf^;H-l 2 0£S5*-fe>1)--7 5 
a ©EX 0 ft 5 if T *J < C <£ «C <fc f) JS5t©* 

R, (03^-T) «. SR^ttiS7 9a&0*7 9 b© 
aWjffttWt©«IiW«-fe>-9—7 5 aOffom^ttiSJ 

fii©^ b ? i a -e*«& S C h 9 5 . 

[0 19 6] Ctl(C«fc ») . Stc^*""^ H20 ZffiXb 

2 (H3 CC^-T) «, WS-fe>-!f -7 5 b©}f htfttts 
C 0 1 9 7 ] *fc. JSOKKWfcfcF, (@3tCiK 

-?) «^fs-fe>-^- 7 5a. 75b <Dmmt>mm<Dm 
ncjzK) ft#-f £ c i *>s-e# .So 

[0 19 8] $?c. H2"CSfcl/fc#R, iR 2 *S*>*i 
*jS©m©B»L« «<§rS-fe>1)-~7 5a. 75b©-e 

[0199] ja3Wftffi*6fmrt»4*53&>«. ^fS-te 
>*-7 6 a©ti-SiJffli-fe>1t"7 6 b©tHI<Mt <£:©«] 30 

*>£WftTt,>.5:fr§*>©& 5— o©#&£ L/TW. ±15 
^-C*»fcR, £R 2 £©;ftt^*zpa>§:frTi3j5E-r& 

[0 20 0] 3IIS»C»cn6©fHHtt«:»«a36»**A: 

[ 0 2 0 1 ] B 1 3 B. *fT3SHi»<0ttf«Wll7 P - 
HI 3<DX^?7'S HC*j^r. #g|5 
<Dfi3L 2 . L 3 . L« fcJ^SSGz , G 3 . G« , 40 
2«**f &gB©Si*L 2 . L 3 . UK 

[020 2] 0IJ*«. SIM 3 4 t 3 5 ±<Dffl<DmM*& 

J: ^ tcatewa c <t oitg-e* s . 

[0 20 3 ] ^K. Xf»^S 2{Cfct>-C, ^-SB<DH2> 

tr-©^#*>6±3£ufci Ei. E 2 . E 50 
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3 . Hi . Ri . R 2 . F 2 . Q\ , 02 , da . &* 
[0204] ^(C. Xfy -/SSCCte^-C, R, +R 2 

4Kjit?. 

[0205]-eit, x^^7 , s4{c*ic^r. ±te^ 

(2 9). (3 0). (3 1 ) KctOF, . G, . m, 

[0 206] ^tc. f 5tC*jt,^r. E i . E 3 
^•^PiLr±l2S; (2 0) . (2 1 ) £K>m 2 . m 3 
=£tt@b. Xf-y 7"S 6(C*i(,ir. m 2 . m 3 (C;*tfii& 
*f £8K*TglSHr-;<>hm* 2 . m* 3 *iHW 

[0207] * ?- f 7' s 7 ocfc^r. ±fax :/©it 

«S**«or. E i . E 3 ©iMiffSeiE* i % E* 3 
£at3¥U Xf-^SSic^t. Ei. E 3 *5fijfflia 
SE* i . E* 3 tC&^i^tct-yX-^SWO 
a. 4 0 b. 6 0 a. 6 0 b *mW-f fit. ®S 

[0208] — *©JE©MflB{C*S*-^ > 

i^o •e©/cfc{ctt*"xjir'igs6-r^J«^. fcfe&rs^n 

-©*"Xj£^PID(c-r-S35\ *-Si,»«*ttB-rS^P-^ 

[0 20 9 ]— 3/7, ^y-f yS3(Cfcli-C, R, +R 2 

7=- y 9 (Cjl*. Ri . E 2 , E 4 ^r^PiOr±fB 
3^(25). (2 8). (3 1 ) «tOm 3 . m 2 . m, 

^•i+#-r?>o -ei/r. xf^'sio(cisi>r, m 3 . 

m 2 . m, tcjjmmt *^-trSt«^&-^>h 
m* 3 , m* 2 . m* , *»tB-r€.. 

[02io]»c xf^^siitcfew, ±tax^ 

•^•■eSffil/^fot. ±ES (3 4) . (3 
5). (3 8) KJ;^R, . E* . E 2 ©$flW@MR* 

1 . E* * . E* 2 4ft^L^"?>o 

[021 i ] ^-br. xf^s i 2(c*j^r. r, . 

E* . E 2 «WflPS«R* i . E * 4 , E * 2 
SiOtC. *r-y> h#i£g|52 0. 40a. 40b. 6 
0a. BOb^W-r^ fit, «ttXf^S2 

[0212] «±©J;^(C. *^BJ©— H^Ht?*S 
«WKfi8aBcJ:n«. Af*©)gg|5(c^#34a-S)@|^Jt 

ti-en. ffig$n2.2o©ig?gp*-^>n6^gp2o 

^>h^SP4 0a. 4 0 bi. JgSP^-X > h?B£ffi 

2 0 iJ*©7«HKKBSIa*»»*--^> h«*a$4 0 
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a4£8i|&T£^JAI[i33#tf-A3 0a4. C©All 
33#t-A 3 0 a*Af*©*i8K:@5£-r S^JGLhSirrSP 
h 8 0 Rtf 9 0 4 , cn 6 *JLk«JT»*8 ^ 
/I- h 8 O&tf 9 0 <fclS©F , 5»CSBg3n€»JKg5*-^> 

h^*gP4 o b kzmwtrzftmM&iaifif-As o t 

4. Aft©WJW8|3©^©W#M»J&cieg3ft&ssgfrt- 
h&£SP6 0 a, 60bi, J&SB*- > h fg£SB 

4 0aRO*4 0biBRSB*-y>h|g£aJ6 0a, 6 0 
b4£g=i^£jg£}#fc*-A5 0 a&t>*5 0 b4. Ctl 
^M^f-A 5 0 a&#5 0 b ^AWommcMM-T 10 
SM±S£#-<^ h 1 0 ORUtgWt&m^ hi 1 0 4 . 
A#©£«£3:*#-r £ £3&#g|S 7 0 4 . c ©£3d# SB 7 
O4EilS|5'=&- J <>h#g£§&6 0a. 60bi%igt5 
J&&SJK7 1 <i. J53d*W7 0 £A{*<DJ£5k££g$rr-S 
JS$fe**t* h 1 2 0 4, ®g|5*-y > hJ%£gB2 0 . 
I J8g|^£-^> h£6£g|54 0 a, 4 0 b, Eggp^-y > h 
^g|56 0 a, 6 0 btC2fe£-f £*-y>K fttiSft* 

ieii5ft«^ffl-r.s^>if4, M.imm7 oicmtizm 

S^ffl-r-S-fe>1?-4. Cft6©&tfj*>+hfr>£©tieffj 
h#fe£SB4 0 a, 4 0 b, ggSB^Er-y > f-f6£g&6 

oa, 6 0b ©&»«:— je©««* f -cAWomttt 
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